Stromal cells and cytokines in the induction of recombination activating gene (RAG) expression in a human lymphoid progenitor cell.
The activation of recombination activating genes (RAGs) plays critical roles in the V(D)J gene recombination machinery and lymphocyte repertoire formation. However, the regulation of RAG gene expression in humans as well as animals is poorly understood. We show that RAG gene expression is activated in a human lymphoid progenitor cell line (FL8.2.4.4) by coculturing them on a bone marrow-derived stromal cell line (PA6) in the presence of cytokines. The RAG transcripts become detectable in 12 hours after initiation of culture, and the increased level is sustained at 24 hours. Among the cytokines, IL-3, IL-6, and IL-7, but not IL-2, IL-4, SCF, GM-CSF induces RAG activation. IL-3, IL-6, and IL-7 exert their effect synergistically on RAG activation. A cognate interaction between FL8.2.4.4 cells and PA6 stromal cells seems to be prerequisite for RAG activation. RAG transcripts are inducible in FL8.2.4.4 cells when cocultured on paraformaldehyde fixed-PA6 stromal cells in the presence of cytokines. These data indicate that two separate signals are both required for induction of RAG activation in lymphoid progenitors; one from the cell surface molecule(s) on stromal cells, and the other from recombinant cytokine(s). The expression of RAG mRNA in FL8.2.4.4 cells is concomitant with induction of recombinase activity. Thus, this system may provide a useful means for further understanding of the mechanisms controlling RAG activation and lymphocyte development in human system.